Nicotine induces resistance to chemotherapy in nasal epithelial cancer.
Epidemiological and clinical data implicate that in patients with cancer, continued smoking causes progression of cancer growth and resistance to therapy. The carcinogens possess the ability to block apoptosis, an important mechanism in the development of tumors and resistance to chemotherapy. We previously showed that nicotine enhances growth and proliferation in lung cancer. However, the effects of nicotine, a tobacco carcinogen that inhibits apoptosis, have not been studied before in nasal epithelial carcinoma (NC). In this study, we sought to determine the effects of nicotine on chemotherapy-induced apoptosis in human NC. Primary human NC cells were grown per protocol, treated with combination chemotherapy, and the apoptosis was assessed by TUNEL (terminal deoxynucleotidyl transferase biotin-dUTP nick end labeling) and DNA fragmentation assays. The regulation of mitogen-activated protein kinase (MAPK) and protein kinase B (AKT) signal transduction pathway was examined by real time quantitative polymerized chain reaction, and immunofluorescent staining assays. Combination chemotherapy with cisplatin (35 microM) plus etoposide (20 microM) caused a significant increase in NC apoptosis compared with single agent alone, and nicotine, in part, inhibited chemotherapy-induced apoptosis in NC. Furthermore, nicotine induced activation of AKT and MAPK pathways, while inhibition of MAPK using U0126 and AKT by phosphatidylinositol 3-kinase inhibitor, LY294002, in part, blocked the antiapoptotic effects of nicotine against cisplatin and etoposide-induced apoptosis in NC. Nicotine inhibits chemotherapy-induced apoptosis in NC via the AKT and MAPK-mediated signaling pathways. We speculate that nicotine may play a role in oncogenesis and resistance to cancer therapy in NC.